INTRODUCTION
The soybean is by far the most important oilseed crop in the world. Crude protein content of about 38%, with high content of essential amino acids, oil content of minimum 18% and low content of fibre, make soybean a superior feedstuff. As an animal feed, it is used as a protein source (1) . If the oil is not extracted from the beans, it is referred to as full-fat soybean (FFSB). Raw FFSB contains anti-nutritional factors (2) which make it unfit for feeding of monogastric and immature ruminant animals. Processing of the raw FFSB by means of heat and mechanical treatment destroys the anti-nutrients. Only an optimum level of heat treatment will produce maximal availability of the amino acids to the animal, thus securing the best animal performance. Insufficient heating, i.e. underprocessing of the FFSB limits amino acid availability due to only partial destruction of the anti-nutritional factors (ANFs). On the other hand excessive heating (over-proces-sing) decreases amino acid availability as a result of the Maillard reaction that occurs between the aldehyde groups of sugar and free amino groups (3) .
The main objective of heat processing of FFSB is to achieve an optimum balance between degradation of ANFs and maintenance of amino acid availability. The aim of processed FFSB quality control is to establish if that balance has been achieved.
There are a number of analytical procedures for processed FFSB quality control (4). Official methods are Urease Activity (5), Protein Dispersibility Index (6) and Nitrogen Solubility Index (7) . Commonly used unofficial methods are those for determining Trypsin Inhibitor Activity (8) , Available Lysine (9) and Protein Solubility in Potassium Hydroxide (10) . It has been clearly illustrated (11, 12) that there are problems associated with the application of these methods in practice, such as that the use of the same method by different laboratories gives different results of analyses of the same FFSM sample, which makes confusion among the FFSB processors, feed manufacturers and end-users.
The AOCS Official Method Ba. 9-58 (5) for the determination of urease activity is based on measurement of pH change and, due to its simplicity, is probably the most widely used method for the FFSB quality control in laboratories. The aim of this study was to assess this widely used method and make appropriate recommendations.
MATERIAL AND METHODS

Full-fat soybean
Full-fat soybean was processed by dry extrusion at five different temperatures: 115C 0 , 125C 0 , 135C 0 , 145C 0 , and 165C 0 .
Urease activity determination
Urease activity was determined according to the AOCS official procedure (5). 200 mg of FFSB sample was incubated in 10.0 ml of phosphate buffered urea solution at 30 0 C for 30 minutes, after which the increase in pH units (∆pH) from pH 7.00 was recorded.
Five processed FFSB samples were analysed by two laboratories (Lab A and Lab B) and by two analysts in each laboratory. Seven replicates of each sample were done by each analyst.
In vivo trial A total of 5 diets, containing the FFSB processed at different temperatures, and a control diet without FFSB, were used. Ross 788 as hatched chickens were housed in floor pens, with 20 birds per pen and 6 replicates per diet, thus a total of 720 chickens were used. The birds received the diets from the hatching to the 14 th day, when they were weighed along with the reminding feed. The total body weight gain (BWG) and feed conversion ratio (FCR) were recorded.
Statistical analysis
The SAS statistical package (13) has been used to analyse the data. Statistical analysis of the results showed that the best performance was achieved by chickens that were fed the FFSB processed at 135 0 C and 145 0 C and that there was no significant difference between them (P>0.05). However, the difference between the groups that received the FFSB processed at 125 0 C and 135 0 C, as well as 145 0 C and 165 0 C, were significant (P<0.05). Based on these parameters, the relation between the temperature of extruding and the in vivo assessment of the degree of FFSB processing has been derived, and is shown in Over-processed > 145
Results of urease activity determined by two analysts at each of the two laboratories (Lab A and Lab B) are shown in Table 3 . The application of the Student's t test on urease activity results obtained by the two analysts in Lab A and Lab B, confirmed that the two analysts' results, at each laboratory and for all five temperatures, did not differ significantly (P>0.05). However, the results of the determination of urease activity were significantly different (P < 0.05) between Lab A and Lab B for the samples processed at 115 0 C and 125 0 C (Table 4) . The relation between the urease activity determined by the two laboratories and the body weight gain of chickens in in vivo trial is shown in Fig. 3 . Globally accepted values for urease activity in describing the degree of FFSB processsing (14) are shown in Table 6 . It has to be noted that a value of ∆pH=0 does not necessarily indicate that the FFSB was over-processed, as it has been shown in trials with chickens (15) .
Based on the results of this study, the following conclusions can be derived:
1. Urease activity, as an indicator of the degree of FFSB processing, can be used to identify only under-processed FFSB (Fig. 3 ) and its use in FFSB quality control is therefore limited. (Table 6 ) much before the temperature reached 135 0 C, an actual "entry point" to well-processed FFSB temperature range (Fig. 3) . 4 . In addition, it has to be noted that when the increase in pH is used as an indicator of the degree of FFSB processing, data may be influenced by whether or not the FFSB had been treated with organic acids, preservatives or sterilizing agents prior to the processing.
CONCLUSION
The overall results of this study show that, if determined by the pH-difference procedure, the value of urease activity in monitoring the FSSB processing is highly questionable and it therefore can not be recommended as a reliable indicator for the FFSB quality control.
